.--heat rejected by the thermionic converters is presen"~ed for illustration. This system consists of conceptual laser-fusion reactors with high-temperature radiating reactor blankets serving as heat sources for the thetmionic topping cycle. The design concept appears "to j~e equally adaptable to magnetically confined fusion reactors. 1. For the example analyzed, net conversion efficiencies of combined thermionic and steam-turbine.
: ---. e ! ':"--cyclesare high, exceeding 50% for some values of the --operating parameters, and the cost of producing 1ow-, voltage direct current for electrochemical is low. The high-temperature capabilities of fusion reactors invite investigation of two categories of converter design for use as topping cycles.
For the first case, a high emitter temperature is utilized and, together with this, a high heat-rejection temperature. The emitters could be heated by radiation and heat could be rejected to a flowing coolant.
Designs in the second category are based on the use of a circulating liquid metal for heating the thermionic emitters. SYSTEM DESIGN A detailed reactor design will evolve, in part, from a concurrent study of high-temperature laser-fusion radiators for generating process heat. The reactor will probably be cylindrical or spherical, with the cavity walls protected from pellet-debris plasma by magnetic fields.
Calculations for this study were done in spherical geometry, for convenience. A cross section of the spherical reactor model is shown in Fig. 1 . 
reactions.
It was assumed that the energy of the pellet debris is recovered as heat directly from the cavity and is combined with the heat rejected by the thermionic diodes for conversion to electricity in a conventional steam-turbine generating plant.
RESULTS OF PARAMETRIC STUDIES
The thermionic emitter and collector temperatures in the st:udy ranged from 1400 to 1800 K and from 700 to 920 K, respectively. The diode power output per unit of emitter area'was based on data given in F&f. 3 and is shown in Fig. 2 . Diode efficiency was estimated, based on data given in, The net electric power produced by the steam cycle (after providing for recirculating power requirements) is shown in Fig. 4 as a function of diode collector temperature with emitter temperature as a parameter, The thennalto-electric conversion efficiency for the combined cycles is shown in Fig.   5 as a function of diode collector temperature for the extremes.of emitter temperature considered.
Economic analyses were made with a modified version of the laserfusion systems analysis computer program. It was assumed that the directcurrent output of the thermionic diodes would be used in an electrochemical process rather than being conditioned for distribution in a power grid ,. Collector Temperature (K) cycle. An alternative approach to evaluating the combined cycle would be to determine an average production cost for the total electrical output.
Such an average production cost of total electrical output is given in If this direct current were used to electrolyte water to produce hydrogen at 75% efficiency, the hydrogen production costs (neglecting additional capital amortization due to electrolysis equipment) would be 1.5$/106 Btu energy content of the product.
The economic benefit of thermionic topping cycles can also be expressed in terms of average power-production costs that are significantly lower for combined thermionic and steam cycles than for steti cycles only. These reductions may be as large as 30% depending on the topping-cycle operating temperature.
The reactor designs used in this study are quite inadequate, and additional capital costs may result from analyses of more detailed systems.
Plant maintenance cost should also be estimated and included in production costs . The thermionic performance data were taken from the open literature and should be verified by investigators actively involved in thermionic research. On the other hand, no attempt was made to optimize the system.
